Abstract
The introduction of new oral direct anticoagulants has had a significant impact on the approach to the current treatment regimen of patients with venous thromboembolism in recent years [1] [2] [3] [4] [5] . The proven and widely used treatment method based on using heparins and vitamin K antagonist oral anticoagulants is increasingly being replaced by the treatment based on the use of new molecules registered in this indica-Tomasz Urbanek, Use of new anticoagulants for the treatment of venous thromboembolism tion [1] [2] [3] 6] . At present, available registries of both factor Xa inhibitors and thrombin inhibitors allow for the treatment of deep vein thrombosis and pulmonary embolism (in accordance with SmPC) as well as the prevention of recurrent deep vein thrombosis and pulmonary embolism in adults [3, [6] [7] [8] [9] [10] . There are also indications related to the use of these drugs in the prevention of venous thromboembolism; nevertheless, the latter are limited to hip and knee replacement [6] [7] [8] [9] [10] . New anticoagulants may be used in conjunction with the initial treatment with parenteral, short-acting anticoagulants (factor Xa inhibitors, thrombin inhibitors) as well as in the monotherapy (factor Xa inhibitors) [6] [7] [8] [9] [10] .
The increasing use of new treatment methods makes it necessary to verify the results of pre-marketing randomized, clinical trials (phase 3 trials) in prospective studies related to the routine clinical practice in the scope of the safety and effectiveness of the suggested treatment method.
The populations of patients eligible for phase 3 trials are usually subject to strictly defined inclusion and exclusion criteria and they are not always comparable to a wide spectrum of populations of patients treated within the so-called "routine clinical practice". Will the positive results of the treatment of patients with venous thromboembolism using new molecules documented in the phase 3 trials, which are at least similar to the results of current treatment methods, be therefore reflected in the everyday and increasing use in the clinical practice of different specialists?
According to the results of the majority of previous phase 3 trials, the use of drugs from the groups of direct coagulation inhibitors met the criteria of non-inferiority studies in relation to the use of the current anticoagulant therapy [11] [12] [13] [14] . In the EINSTEIN DVT study, the proportion of patients with major bleeding complications in the groups taking rivaroxaban was 0.8% and in the group treated with a standard anticoagulant therapy -1.2% with a similar incidence of major and clinically significant bleeding complications (8.1% vs. 8.1%) during treatment [11] . The primary endpoint including the recurrence of symptomatic venous thromboembolism defined as the occurrence of deep vein thrombosis and (fatal or non-fatal) pulmonary embolism occurred in 2.1% of patients treated with rivaroxaban and 3% of patients treated with the standard therapy, respectively [11] . In the study related to the treatment of pulmonary embolism (EINSTEIN PE), the proportion of major bleeding complications was 1.1% in case of rivaroxaban and 2.2% in case of the standard therapy, respectively, while the results in the scope of the effectiveness were similar [12] . In the studies with the use of dabigatran (RECOVER II), 1.2% of cases of major bleeding complications were reported in patients treated with dabigatran and 1.7% in patients treated with the standard protocol [13] . At the same time, the outcome of the study (the recurrence of symptomatic venous thromboembolism or death due to this disease) was reported in 2.3% of cases of patients treated with dabigatran and 2.2% of patients treated with the standard anticoagulant therapy [13] . In case of apixaban, 0.6% of "major" bleeding complications (vs. 1.8% in the standard therapy) were reported. Concerning the study endpoint, in apixaban group in 2.3% VTE recurrence or death due to this disease was reported (vs. 2.7% in standard therapy) [14] .
There are also some pooled analyses of results available [15, 16] . In the analysis of the results of the phase 3 trials with the use of rivaroxaban (pooled ana lysis: EINSTEIN DVT and PE), the primary effectiveness endpoint was reported in 2.1% of patients in the group receiving rivaroxaban and in 2.3% of patients treated with the standard anticoagulant therapy (major bleedings in 1.0% and 1.7% of patients, respectively) [15] .
All of the above-mentioned studies show that the safety and effectiveness of new anticoagulants are at least similar to the safety and effectiveness of the current therapy recommended for the treatment and prevention of the recurrence of deep vein thrombosis [11, 14] .
Non-vitamin K antagonist oral anticoagulants may be used (in accordance with the marketing documents) both in the chronic treatment and in the treatment of the acute phase of thrombosis [7] [8] [9] [10] . No need to supervise the treatment, fixed dose and simple use (that does not require the assessment of coagulation parameters) are definitely the advantages of new anticoagulants [17] [18] [19] [20] . Another unquestionable advantage is a potentially greater possibility of ensuring proper and stable anticoagulation level with the use of new anticoagulants. The proportion of patients remaining within the therapeutic range of anticoagulation (INR range 2-3) leaves much to be desired even in randomized clinical trials of phase 3, and in the routine clinical practice it seems to be even lower [11] [12] [13] [14] 21] . Therefore, the use of new oral anticoagu lants in the treatment, especially in the treatment of patients with an unstable INR range, gives an opportunity to increase the proportion of patients who are properly and effectively treated with an anticoagulant therapy.
Of course, it is necessary to take appropriate safety measures, especially in the scope of the evaluation of renal function as well as current risk of bleeding, just like in any other clinical situation associated with the anticoagulant therapy [7] [8] [9] [10] [18] [19] [20] . In case of renal function evaluation, one should take into account both baseline parameters of renal function and its possible changes during further treatment [7-10, 20, 22, 23] . A correct baseline creatinine clearance does not release patients from the obligation to control this parameter regularly (in case of patients without primary renal impairment at least once a year and in case of patients with primary renal impairment -more often; this also applies to situations related with the risk of the sudden deterioration of renal function, e.g. dehydration, infection, fever, especially in the elderly) [7] [8] [9] [10] .
The simultaneous use of other antithrombotic drugs, including antiplatelet drugs, is a factor indicating a higher risk of bleeding in case of using oral direct coagulation inhibitors. However, it should be emphasized that despite the fact that the combination of new anticoagulants with an antiplatelet therapy, especially with a dual antiplatelet therapy, increases the risk of bleeding, similar observations were also made in relation to the use of warfarin together with the antiplatelet therapy [24] [25] [26] [27] [28] . Currently available recommendations, in particular those concerning coronary revascularization or coronary revascularization in patients with atrial fibrillation, contain combination treatment regimens using new direct coagulation inhibitors with an antiplatelet therapy, including dual antiplatelet therapy [22, 29] . Nonetheless, these documents emphasize the possibility of increasing the risk of bleeding complications in case of the combination therapy, suggesting at the same time that the triple anticoagulation therapy with the use of new anticoagulants should be kept to a minimum [22, 29] . The above-mentioned recommendations requiring caution in case of the combination treatment refer in this regard (increased risk of bleeding complications in case of the simultaneous antithrombotic therapy) to the general principles of using antithrombotic therapy included in the previous recommendations [22, 29] .
An increasing number of patients treated with anticoagulants or using other types of the antithrombotic therapy and an increasing population of patients with renal impairment and elderly patients requiring an anticoagulant treatment are undoubtedly a significant problem in the routine clinical practice. In this respect one should also take into account the group of patients from the population of so-called fragile patientspatients in whom the risk of complications, including bleeding complications, is increased. Summaries of product characteristics of particular drugs also draw attention to patients characterized by an increased risk of bleeding related to age and concomitant diseases (including renal failure) [7] [8] [9] [10] .
NOAC can be used in a monotherapy (treatment of the acute phase and chronic treatment with the use of the same type of drug) or in combination with other anticoagulants. The possibility of using the so-called single drug approach, i.e. the treatment based on only one type of drug, relates to some molecules from the group of factor Xa inhibitors (rivaroxaban, apixaban) [12, 14] .
Currently used anticoagulant therapies involving the use of parenteral, short-acting anticoagulants in the acute phase of thrombosis and then oral drugs can be replaced by using rivaroxaban (2 × 15 mg for 21 days and then 1 × 20 mg) or apixaban (2 × 10 mg for 7 days and then 2 × 5 mg) from the beginning of the treatment [7, 9, 12, 14] . In case of using drugs from the group of thrombin inhibitors, the registered treatment regimen involves the initial treatment with the use of a short-acting anticoagulant (heparin, low molecular weight heparin) and then (after at least 5 days of the treatment) an oral drug (dabigatran) administered in two daily doses [9] .
The use of new anticoagulants is based on the currently available recommendations and previously conducted phase 3 trials, but they do not always take into account the actual range of patients treated in particular centers as part of the routine clinical practice. A certain group of patients was excluded from each of the phase 3 trials during screening, which resulted from the need to meet the criteria adopted in the period of eligibility of patients [11] [12] [13] [14] . On the other hand, in spite of meeting the criteria included in the current summaries of product characteristics, in the routine clinical practice we often meet patients whose condition as well as other factors having an impact on the risk of bleeding complications and the risk of recurrence were not fully described both in the previously conducted studies and in the marketing documents.
In view of the above, it is vitally important to conduct studies related to the verification of the effectiveness and safety of drugs used in the routine clinical practice. So far, prospective observational studies of patients treated with new direct coagulation inhibitors are available in the literature concerning atrial fibrillation [30] [31] [32] [33] [34] . Such data largely confirm previous observations made on the basis of prospective phase 3 trials suggesting a low proportion of bleeding complications as well as satisfactory outcome in case of drugs to which they related [30] [31] [32] [33] [34] . So far, there is no direct prospective comparison between the outcome of the new treatment modalities and the group of patients treated using the treatment method based on drugs from the group of vitamin K antagonists in patients with deep vein thrombosis among post-marketing prospective clinical trials related to new anticoagulants and so-called routine clinical practice. XALIA (XA inhibition with rivaroxaban for Longterm and Initial Anticoagulation in venous thromboembolism) was the first post-marketing, multicenter study on this matter [35] .
The XALIA study was an international, prospective and observational study conducted in hospitals and outpatient health centers in 21 countries. The aim of the study was to assess the effectiveness and safety of www.journals.viamedica.pl/acta_angiologica Tomasz Urbanek, Use of new anticoagulants for the treatment of venous thromboembolism rivaroxaban which was registered in December 2011 by the European Medicines Agency (EMA) as the first drug from the group of direct coagulation inhibitors for the treatment of deep vein thrombosis as well as for the secondary prevention of the recurrence of venous thromboembolism in adults [35] .
The study began in June 2012 and 5142 patients were enrolled in it in the period from June 26, 2012 to March 31, 2014. Initially, only the patients with deep vein thrombosis were taken into consideration. After the registration of rivaroxaban for the treatment of pulmonary embolism, the patients with deep vein thrombosis and concomitant pulmonary embolism were also qualified. The XALIA study was non-interventional and the study protocol was approved by EMA. The study was supervised by the scientific steering committee in the scope of the study design, clinical protocol, data verification and result analysis.
Patients who were over 18-years-old with objectively confirmed deep vein thrombosis as well as indications for at least 3-month anticoagulant treatment using rivaroxaban or the standard treatment method based on unfractionated heparin, low molecular weight heparin or fondaparinux and vitamin K antagonists were eligible to participate in the study. After the registration of rivaroxaban for the treatment of pulmonary embolism, the study protocol was completed, providing for the possibility of enrolling patients with confirmed combined deep vein thrombosis and pulmonary embolism; patients with pulmonary embolism, but without confirmed deep vein thrombosis were excluded from the study. All patients enrolled in the study gave their informed consent for the participation in the study. 6839 patients were evaluated during the screening period, but only 5142 were enrolled -2149 patients in the group of standard therapy and 2619 in the group treated with rivaroxaban. The type, dose and duration of antithrombotic (anticoagulant) therapy were determined by the attending physician. Patients who were treated using an anticoagulant therapy without previous parenteral treatment and patients in whom the treatment with rivaroxaban followed the treatment with heparin or fondaparinux no longer than 48 hours were enrolled in the group treated with rivaroxaban (according to the protocol of the EINSTEIN DVT study) [11] . All patients enrolled in the study were followed for at least 12 months (until the end of 12 months from the moment of the enrollment of the last patient). Patient data were collected during the visit enrolling in the study and during visits in the follow-up period (without any interferences in the treatment regimen). In case of patients who were not consulted again for any reason, information concerning their condition and possible adverse events were collected by phone, e-mail or mail after one month from the enrollment in the study at 3-month intervals and during the last visit. Bleeding complications, cases of the recurrence of venous thromboembolism as well as other adverse events were recorded in the medical history during the follow-up period on the basis of the previously prepared questionnaire. According to the study protocol, patients in whom symptoms or signs suggesting the occurrence of any of the safety endpoints (bleeding, adverse events) occurred were referred to or encouraged to visit hospital to have their complaints examined and to obtain final diagnosis. Patients who were initially eligible for the group treated with rivaroxaban, but who finally received treatment using heparin or fondaparinux in the period of at least 2-14 days with or without a simultaneous use of vitamin K antagonists in the period of 1-14 days before switching to rivaroxaban are referred to as "early switchers" (368 patients) -such patients were excluded from the primary safety analysis.
The effectiveness and safety of treatment with the use of each of treatment regimens were evaluated during the analysis of the results. The primary endpoint included the incidence of adverse events connected with the treatment such as: major bleeding complications, recurrence of symptomatic venous thromboembolism and death from any reason. All adverse events connected with the treatment were also recorded. To compare the populations with similar characteristics, in the group and result comparison, the analysis based on the propensity score was used. The recurrence of venous thromboembolism was defined as the re-occurrence of the symptoms of the disease subsequently confirmed by the objective diagnostic tests. Deaths were classified as caused by bleeding complications, venous thromboembolism and other reasons. Secondary endpoints included: the incidence of major cardiovascular events (cardiovascular death, stroke, myocardial infarction, unstable angina, acute coronary syndromes), other symptomatic cardiovascular events (Budd-Chiari syndrome, retinal vein thrombosis, cerebral venous sinus thrombosis, portal vein thrombosis, cathether-related thrombosis, upper limb venous thrombosis -if the primary thrombotic event concerned lower limbs), the necessity of the hospital admission (including hospital stay length assessment), the level of patient satisfaction with the proposed treatment regimen and the adherence to the medical guidelines concerning the VTE therapy as well as the presence of other side effects. The safety analysis concerned the evaluation of primary and secondary endpoints in the group of patients who received at least one dose of the anticoagulant ("safety" population) -the analysis included the results related to 4768 patients: 2619 patients in the rivaroxaban group and 2149 patients in the group using the standard anticoagulant therapy. The analysis was carried out in the entire study population as well as in 8 homogeneous population subgroups covered by the comparative assessment based on the propensity score implementation. When comparing baseline characteristics of the groups (related to the use of both treatment methods in the routine clinical practice), it should be noted that patients receiving rivaroxaban in the study populations were generally younger and fewer of them had a known cancer or pulmonary embolism as compared to the group of patients receiving standard anticoagulant therapy (Table 1) .
In the group receiving rivaroxaban 72% of patients received it as the only treatment method whereas 28% of patients were treated with parenteral anticoagulant administered for the maximum period of 2 days before the first dose of rivaroxaban. Therefore, the proportion of patients treated only with rivaroxaban from the beginning of the treatment in the XALIA study significantly exceeded the proportion of patients treated with the use of this kind of the single drug approach in the EINSTEIN DVT study [11] . Among 2149 patients treated with the standard anticoagulant regimen, the average time in which INR was maintained within the therapeutic range was 56.2% of the treatment duration (SD 38.2). The average duration of the follow-up in the group treated with rivaroxaban was 239 days (IQR 154-388) and 284 days (181-408) in the standard anticoagulant therapy group.
As far as the assessment of both groups in terms of safety is concerned, it should be noted that major bleedings were observed less frequently in the group treated with rivaroxaban than in the case of the standard anticoagulant therapy (Table 2 ). There were no deaths caused by bleeding complications in the group treated with rivaroxaban and two deaths caused by such complications in the group treated with the standard therapy. Documented cases of the recurrence of venous thromboembolism as well as deaths (irrespective of the causes of death) less frequently concerned the group of patients taking rivaroxaban than the group of patients using standard anticoagulant therapy ( Table 2) .
The annual incidence of major bleeding complications, the recurrence of venous thromboembolism and death (regardless of their cause) concern respectively 1.2%, 2.4% and 0.8% of the patients treated with rivaroxaban and 3.4%, 3.9% and 6.2% of the patients treated with the standard anticoagulant therapy. Cancer was the most frequent cause of death in both groups and the mortality rate associated with venous thromboembolism was similar (0.2%) in both cohorts.
Due to the above-mentioned baseline differences between these two populations of patients (including lower average age in patients treated with rivaroxaban), both patient groups were compared again after group matching on the basis of the analysis based on the propensity score. The above-mentioned analysis was carried out in order to compare the effectiveness and safety of the treatment in the groups of patients Death from cardiovascular causes < 0.1% (1) 0.5%
Tomasz Urbanek, Use of new anticoagulants for the treatment of venous thromboembolism who are as similar as possible in terms of the baseline characteristics. 2505 patients taking rivaroxaban and 2010 patients taking standard anticoagulants were analyzed using propensity score matching. 114 patients from the group receiving rivaroxaban and 139 patients receiving standard anticoagulant therapy were excluded from the analysis due to different values in the propensity score model. After the exclusion of such patients, the cohorts of patients were similar and there were no statistically significant differences in the analysis in the scope of primary endpoints (including major bleedings, venous thromboembolism recurrence and death from any cause). The incidence of major bleedings in the analysis taking into account matching on the basis of the propensity score was 0.8% in the group treated with rivaroxban and 2.1% in the group treated with the standard anticoagulant therapy [propensity score adjusted hazard ratio (HR) 0.77 (95% CI: 0.4-1.5); p = 0.44]. The incidence of the recurrence of venous thromboembolism was 1.4% and 2.3% respectively [propensity score adjusted hazard ratio (HR) 0.91 (95% CI: 0.54-1.54); p = 0.074]. A similar proportion of adverse events was observed in both groups (36.0% vs. 37.5%) as well as a comparable proportion of major cardiovascular events was noticed. The analysis related to subgroups of patients did not show any significant differences between the patients taking rivaroxaban and using the standard treatment method in the scope of the incidence of major bleedings and the recurrence of venous thromboembolism in relationship to the patient's weight, age, initial presence of cancer and renal function impairment. There were no significant differences in the scope of secondary endpoints either -the incidence of major cardiovascular events and other thromboembolic events in patients treated with rivaroxaban or standard anticoagulant therapy did not differ to a statistically significant extent. Similar observations were also made in relationship to differences in the scope of adverse events.
To sum up, the results of the XALIA study confirm the results of previous findings based on the prospective randomized phase 3 studies in the population characterized by the wide range of patients. Such results indicate a high safety and effectiveness of rivaroxaban in the treatment of venous thromboembolism in the routine clinical practice.
As mentioned above, the XALIA study is the first international, multicenter, prospective clinical trial concerning the use of a direct coagulation inhibitorrivaroxaban in the routine clinical practice in patients with deep vein thrombosis. The fact that younger patients who less frequently suffered from pulmonary embolism were enrolled in the group treated with rivaroxaban may reflect the physicians' approach to the use of a new treatment modality at the early stage of their clinical experience with this type of the therapy (the XALIA study began in less than a year after the registration of rivaroxaban for this indication and the amendment of the protocol was introduced after the registration of the indication regarding the treatment of pulmonary embolism by the study drug). However, due to the use of the analysis based on the propensity score, it is possible to compare both groups of patients with similar baseline parameters and only a small group of patients in the group treated with rivaroxaban and vitamin K oral antagonists was excluded from the analysis. 125 different clinical characteristics, including age, gender, weight, renal impairment or presence of pulmonary embolism, were taken into account in the analysis -the aim of which was to match both study populations to the greatest extent possible [35] .
The results of the XALIA study give an answer to a number of important questions related to the use of the new oral anticoagulants, in particular rivaroxaban that was evaluated in the study, in the routine clinical practice. As mentioned above, 72% of patients in the arm of the study treated with rivaroxaban received the treatment in the form of a monotherapy (single drug approach), which means that rivaroxaban was administered from the beginning of the treatment without a previous anticoagulant therapy using parenteral drugs. The proportion of patients treated only with rivaroxaban was therefore more than twice as high as in the phase 3 EINSTEIN DVT study and the results obtained in this way confirm the effectiveness and safety of this type of the treatment in the routine clinical practice as well [11, 35] . The incidence of major bleedings in the group of patients taking rivaroxaban was 0.7% as compared to 0.8% of patients receiving a standard anticoagulant therapy. The proportion of the recurrence of venous thromboembolism was also low and similar to the results obtained in the EINSTEIN DVT study [XALIA -1.4% vs. EINSTEIN DVT -2.1%] [11, 35] .
Taking into account a relatively small number of major bleedings observed in the group treated with rivaroxaban as well as vitamin K antagonists, it should also be mentioned that there were no cases of fatal bleeding in the population taking rivaroxaban and evaluated in the XALIA study.
The treatment regimen in case of bleeding and its final clinical outcomes are important subjects related to each form of antithrombotic treatment, including both antiplatelet and anticoagulant therapy [22, 36, 37] . Also in the subjects qualified to NOAC treatment, the current beeding risk should be assessed. An important point is also the potential renal function impairment evaluation as well as its further control in the course of NOAC treatment [19, 20, 22, 36] . Currently, a registered antidote against new direct inhibitors of anticoagulation is available only for dabi gatran, but there are ongoing advanced studies related to obtaining clinical confirmation of the possibility of using an antidote for drugs from the group of factor Xa inhibitors, e.g. adnexanet alpha [38] [39] [40] . While waiting for the results of this studies, it is worth noting that despite the fact that the availability of antidotes seems to be, by all means, justified, according to the earlier observations in most cases bleeding complications reported during the use of new anticoagulant molecules most likely do not require the use of a specific antidote [22, 36, 39] . The above-mentioned observations were mostly made on the basis of the pharmacological properties of new oral anticoagulants and, above all, their relatively short time of action [6] [7] [8] [9] [10] . In most cases, it is sufficient to discontinue medication and replace blood loss (if needed) [30, 31, 36, 37] .
The increasing knowledge of physicians regarding new molecules and their use is another factor that seems to be important in terms of the safety of the use of direct coagulation inhibitors. The above observations can also apply, for instance, to post-marketing studies of patients with atrial fibrillation in whom new treatment methods are used. In the XANTUS study, major bleeding was reported in 2.1% of patients per year and the incidence of stroke was 0.7% per year [33] .
In case of the Post-Marketing Safety Surveillance carried out in the USA on the basis of the data obtained from the medical database of the Department of Defense in the period from January 2013 to October 2014, in the population of 27 467 patients in whom anticoagulant treatment with rivaroxaban was used for the first time due to atrial fibrillation, major bleeding complications were reported in 2.89% of patients per year [41] .
The effectiveness and safety of rivaroxaban vs. warfarin (11 411 patients) and the effectiveness and safety of apixaban vs. warfarin (4083 patients) were compared in the REVISIT US (Realworld EVIdence on Stroke preven tion In patients with aTrial Fibrillation in the United States) study regarding the use of rivaroxaban, apixaban and warfarin in patients with atrial fibrillation in the routine clinical practice on the basis of the analysis based on the propensity score. The use of rivaroxaban was associated with the reduction of intracranial hemorrhage (0.49% vs. 0.96%/year; HR 0.53; 95% CI: 0.35-0.79) and with a statistically insignificant trend towards the reduction of ischemic stroke (0.54% vs. 0.83%/year; HR 0.71; 95% CI: 0.47-1.07) in comparison with warfarin [42] .
The need to hospitalize and the length of hospital stay of patients with deep vein thrombosis are important from the clinical and economic point of view. In the XALIA study, in the analyzed population of patients with venous thromboembolism, 28% of 2619 patient treated with rivaroxaban and 47% of 2149 of patients treated with a standard anticoagulant therapy were hospitalized (29% and 46% after taking into account the analysis based on the propensity score). The average length of hospital stay was significantly shorter in the group treated with rivaroxaban (5.0 days ± 0.07 SE) than in the group treated with a standard anticoagulant therapy (7.7 days ± 0.04 SE) [35] . It is undoubtedly an important argument in the economic assessment of the total costs connected with the treatment of venous thromboembolism. Of course, further costs of outpatient treatment, treatment costs, costs of reimbursement and availability of drugs for a big group of patients should also be taken into account.
The results of the phase 3 studies and positive results of observational studies and registries kept in the post-marketing period in relation to new oral anticoagulants used for the treatment of venous thromboembolism are reflected in the currently available indications, including the latest version of the 2016 ACCP consensus [3] . Recommendation no. 2 of this document suggests that dabigatran, rivaroxaban, apixaban or edoxaban should be used as a long-term therapy (first 3 months) in patients with deep vein thrombosis or pulmonary embolism instead of drugs form the group of vitamin 2 antagonists [3] . One should also take into account the level of such recommendations [2B] indicating the clinical suggestion. The above-mentioned level of recommendations arises out of the fact that the majority of phase 3 studies that were conducted met the criteria of non-inferiority studies [43] [44] [45] . However, as can be seen on the basis of the presented analysis and the results of the XALIA study, the recommendation of the 2016 ACCP consensus is also confirmed by the results obtained in the routine clinical practice.
The XALIA study concerning the use of rivaroxaban in patients with deep vein thrombosis as well as combined deep vein thromboses and pulmonary embolism in the routine clinical practice confirmed that rivaroxaban as the single drug therapy shows a low proportion of major bleeding complications and the recurrence of venous thromboembolism in the population characterized by a wide range of patients [35] . The use of rivaroxaban reduces the length of hospital stay and costs of hospital treatment as well as it simplifies the therapy of this group of patients in comparison with the standard anticoagulant therapy.
